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ABSTRACT 
Study was conducted to investigate lipid 
profile and metabolites in deformed (lost 
one or both pectoral fins) and healthy 
(both pectoral fins intact) African mud 
catfish C. gariepinus using three groups of 
adults male and female with a mean 
weight and standard length of 822.17± 
48.75g and 42.55±0.26cm respectively. 
The fish were allotted in replicates to 
5000m
3
 capacity tanks based on the 
presence or absence of pectoral fins. 1mL 
blood was drawn from caudal peduncle of 
each fish by means of disposable sterile 
syringe and centrifuged at 1000rpm for 
20min at 4
0
C.  Cholesterol and total 
protein were determined using the 
cholesterol FL (CT F400CH) and total 
protein (TP 0500CH) kits. Serum albumin 
and globulin concentrations were 
determined following methods described 
by Tietz (1995) and Buckley et al., (1976) 
while total serum bilirubin concentration 
was measured as outlined by AACC 
(American Association of Clinical 
Chemistry). Results indicate that male fish 
had relatively higher amount of 
triglyceride while female fish had higher 
amounts of cholesterol, reduction in 
globulin of the deformed fish, reduction in 
the concentrations of albumin in healthy 
fish, increase in total protein and globulin 
levels and high urea concentrations. No 
total bilurubin was detected  in any of the 
fish sampled thus an indication of good 
liver function which means there was no 
liver dysfunction or liver damage in the 
fishes. It is evident therefore that abnormal 
fish can still perform better if they are 
given intense management because of the 
variability in their blood constituents with 
the normal fishes which is used to assess 
their health is minimal. 
Keywords: Blood, Cholesterol, Deformed, 
Healthy, C. gariepinus.   
 
INTRODUCTION 
Fish is often the cheapest source of animal 
protein and is therefore important in the 
diets of the lowest income group (Allison, 
2001). After a century of rapid 
development driven by a combination of 
technological innovations and increasing 
demand for fish, global landings of wild 
catches are thought to be close or 
exceeding their estimated sustainable level 
(FAO, 1998). 
Nigeria has about 1,010,000 hectares of 
brackish water swamps for various forms 
of fish farming where aquaculture 
contributes mere 35,000 metric tons 
(4.96%) of the domestic supply (FDF, 
1994).  If such resource is used for 
aquaculture, it will not only provide food 
fish and employment but also safe foreign 
exchange. In an attempt to correct the 
deficit in the food fish demand and supply 
in the country, aquaculture has been 
stepped up in the last decade and in recent 
times many types of fish deformities have 
emerged in farms and fish market. This 
has led to consumer concerns about the 
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safety of deformed fish for food. 
Deformities in fish can be found in both 
the wild and cultured fish populations, but 
they are mostly frequent in the hatchery 
populations, which can be traceable to the 
period of their embryonic and post-
embryonic periods of life. Deformity can 
result into a situation whereby parts of the 
fish body (head, mouth, gills and or fins) 
could be in an abnormal shape with 
changes in its appearance and 
development. 
There are several environmental and 
nutritional parameters that could be 
associated with these anatomic disorders in 
catfish which end up affecting the shape of 
their body. Among these, the disturbance 
of fertilized eggs during the first 10 hours 
of embryonic development, water 
flow/currents in the larval tanks, water pH, 
levels of dissolved CO2 and heavy metal 
ions, intensity of light, vitamin sufficiency 
(mainly ascorbic acid) are considered 
important.  
Haematology is used as an index of fish 
health status in a number of fish species to 
detect physiological changes following 
different stress condition like exposure to 
pollutants, disease, metals, hypoxia etc 
(Blaxhall, 1972; Duthie & Tort, 1985). 
Hematological characteristics of a number 
of culturable fish species have been 
studied with the aim of establishing 
normal value ranges, and any deviation 
from it may indicate a disturbance in the 
physiological processes (Rainza-Paiva et 
al., 2000; O’Neal and Weirich, 2001). 
Several of these studies were attempts to 
determine if significant variations from 
normal values of these parameters exist 
and could be attributable to some internal 
or external factors (Munkittrick and 
Leatherland, 1983; Gabriel et al., 2001).  
Blood is a good indicator to determine the 
health of an organism (Joshi et al., 2002).  
It also acts as pathological reflectors of the 
whole body hence haematological 
parameters are important in diagnosing the 
functional status of exposed animal to 
toxicants (Joshi et al., 2002).  
The study assessed health status based on 
fish haematology, determined the effect of 
deformed and malformation in 
heamatological parameters of fish blood, 
determined the appropriate measure of 
cholesterol in fish blood and analyzed 
blood by-product of metabolism in the 
deformed and healthy adults Clarias 
gariepinus. 
 
MATERIALS AND METHODS 
Experimental Fishes / Acclimatization 
Eighteen adults Clarias gariepinus of 
mean weight and standard length of 
800±48.75g and 42.55cm±0.26cm were 
obtained from a private fish farm in 
Badagry, Nigeria and used for this study.  
The fish were allotted in replicates to tanks 
at (A, B and C) based on the number of 
fins. Group A (no fin), group B (1 fin) and 
group C (healthy fish). 
Haematological analysis 
Blood was drawn from the caudal 
peduncle of each fish sampled by means of 
disposable sterile syringe. 1mL of blood 
was collected from each fish, dispensed 
into tubes containing lithium heparin 
anticoagulant. 
Blood filled in heparin microhaematocrit 
capillary tubes were centrifuged using a 
microhaematocrit centrifuge at 1000rpm 
for 20min, stored at 4
0
C for further 
analyses.  Aliquots of centrifuged plasma 
were taken for the determination of a total 
cholesterol, high density lipoprotein 
cholesterol (HDL fraction, using an 
enzymatic method and an Abbot 
biochemical analyzer), low-density 
lipoprotein cholesterol (LDL fraction 
calculated based on the following formula: 
LDL = crude cholesterol - (TG/5+HDL), 
and triglycerides (TG, based on a 
diagnostic kit of cormay TG-30 and an 
Abbot biochemical analyzer) using 
enzymatic methods as described by (Siedel 
et al., 1981 and Burstein et al., 1970).  
Similarly, cholesterol and total protein 
were measured using the respective kits, 
cholesterol FL (CT F400CH) and total 
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protein (TP 0500CH) (Chema 
Diagnostical, Sesi, Italy).  
Determination of Serum Metabolites 
Concentration 
The method described by Doumas, et al., 
(1971) was employed for the 
determination of serum albumin 
concentration, while serum globulin and 
albumin concentration were carried out 
using the method described by Buckley et 
al., (1976) using Biuret method.  The total 
serum bilirubin concentration was 
determined using the method outlined in 
AACC (1984). The plasma obtained by 
blood centrifugation was treated with 0.6N 
perchloric acid (3:1v/v) and at 12,000g for 
3 min.  The supernatant was used 
immediately to determine urea following 
the protocol of Terjesen et al., (2000). 
Water Quality Parameters  
The following water quality parameters 
were determined: Dissolved oxygen, 
temperature and pH respectively using 
Lamottee freshwater aquaculture test kit 
model AQ-2/AQ-3 codes 3633-03/3634-
03(2003) as described by Omitoyin 
(2007). 
Statistical Analysis 
Data generated were subjected to one-way 
analysis of variance (ANOVA) as 
described by steel, et al.; 1997 and means 
differences were determined according to 
Duncan’s multiple (1957) range tests using 
SPSS for windows (Version 11).  
 
RESULTS   
The results presented in Table 1 revealed 
no significant differences in water quality 
parameters measured during the 
experimental period while table 2; figure 1 
revealed different haematological variable 
in the blood serum of Clarias gariepinus.  
The study shows an increase in cholesterol 
level in the blood of female experimental 
deformed and healthy fish than that of 
their male counterpart. 
   
DISCUSSION    
Water quality parameters (Table 1) of 
experimental set-up for all treatments were 
similar and within the optimum range 
recommended for culture of C. gariepinus 
(Viveen et al., 1985; Omitoyin et al., 
2006; Omitoyin, 2007). 
Cholesterol is an organic compound 
insoluble in water therefore, in order to 
travel through blood; cholesterol must be 
transported through the body in special 
carriers, called lipoproteins. High density 
lipoproteins (HDLs) remove cholesterol 
from the walls of arteries, return it to the 
liver, and help the liver excrete it as bile 
while Low density lipoproteins (LDLs) 
transports cholesterol from the liver to the 
cells leaving plaque-forming cholesterol in 
the walls of the arteries, clogging the 
artery walls and setting the stage for heart 
disease. In general, increase of the 
cholesterol levels (175±2.65 and 
176±4.23) and its LDL fraction (117±1.73 
and 129±5.57) in deformed females may 
be associated with consumption of 
saturated fats as earlier reported by El-
Sayed and Garling (1988); Ellis and Reign 
(1991) and Filipiak (1995).  
There are significant differences (P<0.05) 
in the HDL of both male and female fish 
with the later having high amount of HDL. 
More so, the male fish group have higher 
amount of triglyceride. The higher amount 
of triglyceride is an indication of high 
composition of fatty acid in the fish which 
could impose health risk (Filipiak, 1995).  
The reduction in globulin in the deformed 
fish has been known to cause low 
immunity in fish which shows that their 
deformation also has effect on 
immunological action. According to Tietz 
(1986), globulins are important for 
immunologic responses. Globulins are 
larger protein and it has been reflected in 
the result. On the other hand, 
concentration of albumin is lower in the 
abnormal fish and higher in healthy fish. 
This disparity in the albumin concentration 
may indicate that due to the abnormality, 
the liver did not manufacture enough 
albumins to be circulated in the blood 
stream. In the normal fish however, there 
was reduction in the concentrations of 
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albumin compared to that of globulin, the 
two being the most important biochemical 
indices that can be used to access if the 
health status of the liver are in their right 
proportion. As reported by Omitoyin 
(2007), the  reductions in serum albumin 
and increases in globulin levels i.e., 
alterations in albumin/globulin ratio may 
result from the poorer liver function as 
well as proteinuria due to kidney damage 
characterized by degeneration in tubular 
epithelium as well as hyaline casts in the 
lumen. Since the albumin levels decreased, 
the increases in globulin levels may 
elevate the total protein as suggested by 
Uyanik et al. (2001). The increase in total 
protein and globulin levels as reported by 
Chapatwala et al. (1982a), Chapatwala et 
al. (1982b) and Uyanik et al. (2001) may 
depend on dehydration due to diminished 
feed and water intake. 
Urea concentrations, a by-product of 
metabolism, are high in all the fish 
sampled (18±1.0 to 28±1.0mg/mL).  They 
are part of the flow of nutrients to the 
peripheral tissues via the blood to the liver 
and then passed off through the liver.  It 
indicates that the fish food intake is not 
nutritionally balanced and so more of it is 
converted into waste instead of the fish 
making use of it in building the body for 
other physiological activities (Uyanik et 
al. 2001).  
No total bilurubin was detected in any of 
the fish sampled, thus an indication of 
good liver function which means there was 
no liver dysfunction or liver damage in the 
fishes.  This is supported by 
Cheeseborough (1992) who reported that a 
rise in the concentration of serum bilirubin 
indicates or suggest liver damage. 
Differences between the levels of lipids 
and lipoproteins in the blood of fish 
representing the various groups of male 
and female indicate a direct and indirect 
effect of the diet composition. 
It is therefore evident that abnormal fish 
can still perform better if they are given 
intense management because the 
variability in their blood constituents with 
the normal fishes which is used to assess 
their health is minimal. 
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Table 1: Water quality parameters of the experiment (Mean±SD) 
Parameters No fin fish One fin fish Healthy fish 
Male 
 
Female Male Female Male Female 
Temperature (
o
C) 28.5±0.2
a 
28.0±0.1
 a
 28.2±0.1
 a
 27.9±0.2
 a
 28.1±0.1
 a
 28.0±0.1
 a
 
Dissolved Oxygen (mg/l) 6.7±0.7
 a
 6.8±0.7
 a
 6.7±0.7
 a
 6.7±0.9
 a
 6.7±0.9
 a
 6.7±0.7
 a
 
Ph 7.5±0.9
 a
 7.4±0.9
 a
 7.5±1.0
 a
 7.5±1.0
 a
 6.9±0.8
 a
 6.9±0.8
 a
 
 
Mean with the same superscripts along the horizontal row are not significantly different (P>0.05) 
 
Table 2: Component and By-product of blood serum in Clarias gariepinus (Means ±SD) 
Composition 
(mg/mL) 
         No fin fish  
Male              Female 
        One fin fish 
Male               Female 
      Healthy fish 
Male               Female 
Total protein  3.0±0.09
a
 2.3±0.15
b
 3.3±0.08
c
 3.8±0.10
a
 4.7±0.17
d
 5.9±0.26
e
 
Globulin   1.7±0.08
a
 1.2±0.17
b
 1.9±0.09
c
 2.0±0.10
c
 2.2±0.17
a
 2.0±0.26
c
 
Albumin  1.3±0.08
a
 1.1±0.10
a
 1.4±0.17
a
 1.8±0.10
b
 2.5±0.10
c
 3.9±0.17
d
 
Cholesterol  135±3.73
a
 176±4.23
b
 128±3.00
c
 175±2.65
b
 103±2.00
d
 104±1.00
d
 
Triglyceride  143±2.65
a
 102±1.73
b
 124±1.15
c
 125±1.73
c
 141±1.73
a
 106±2.31
d
 
HDL Cholesterol   24±1.06
a
 36±1.73
b
 31±0.58
c
 57±1.00
d
 87±1.73
e
 101±1.73
f
 
LDL Cholesterol  87±4.73
a
 129±5.57
b
 64±1.00
c
 117±1.73
d
 23±1.00
e
 40±1.73
f
 
Urea  28±1.00
a
 24±1.00
b
  22±1.73
b
 20±2.65
c
 18±1.00
c
 18±1.00
c
 
Creatinne  0.28±0.02
a
 0.29±0.01
a
 0.15±0.02
b
 0.3±0.10
a
 0.27±0.02
a
 0.3±0.17
a
 
Total Bilirubin - - - - - - 
Mean with the same superscripts along the horizontal row are not significantly different (P>0.05) 
  
Legend: HDL = High density lipoprotein; LDL = Low density lipoprotein 
 
